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INTAKE MANIFOLD AND ASSOCIATED PRODUCTION METHOD 

The present invention relates to an intake manifold for a 
fresh air system of an internal combustion engine, in 
particular in a motor vehicle. This invention also relates 
to a method for manufacturing such an intake manifold. 

An internal combustion engine, in particular in a motor 
vehicle, is supplied with fresh air via a fresh air system. 
An intake manifold of the type mentioned above forms a part 
of the fresh air guidance within such a fresh air system. 
For example, the intake manifold guides the fresh air from 
an air filter to a fresh air collector from which the fresh 
air is distributed to individual cylinders or the internal 
combustion engine. 



The present invention is related to the problem of 
providing an improved embodiment for an intake manifold 
and/or a respective manufacturing process which will lead 
to low manufacturing costs in particular. 

This problem is solved according to this invention by the 
objects of the independent claims. Advantageous embodiments 
are the object of the dependent claims. 

The present invention is based on the general idea of 
assembling a pipe section of the intake manifold from 
multiple injection-molded pipe parts, in particular made of 
plastic, and are joined to one another in the area of their 
parting line with an integrally injected material. In 
contrast with blow-molded parts, injection-molded parts can 
be manufactured easily with uniform wall thicknesses. To 
manufacture the inventive intake manifold, a two-step 
manufacturing process is thus necessary in which in a first 
step the pipe parts are produced by injection molding and 
in a second step the assembled pipe parts are joined 
together by injection molding or integral molding of the 
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joint formed by the material. This process can be automated 
especially easily. In addition, the selected design offers 
the possibility of molding at least one additional 
component onto the pipe section during the second step of 
the manufacturing process. 

Plastics, elastomers, resins and rubber are especially 
suitable materials for producing the joint by injection 
molding or integral molding. 

According to a refinement of this invention, a bellows 
section may be integrally molded on one end of the pipe 
section and/or a ring gasket may be integrally molded on 
another end of the pipe section. 

Then the bellows sections and/or the ring gasket is 
expediently integrally molded in the same process step 
and/or in the same operation as the integral molding or 
injection molding of the joint. Therefore, it is possible 
to eliminate an additional operation. 

The multipart design proposed according to this invention 
makes it possible to select a suitable material in 
accordance with the requirements of the respective 
component of the intake manifold. For example, the bellows 
section can therefore be designed to be much more flexible 
than the pipe section. Accordingly, a material that is 
specially suitable for sealing may be used for the ring 
gasket . 

It is especially advantageous to use the same material for 
the joint and for the bellows sections and/or for the ring 
gasket so that the second manufacturing step can be 
simplified greatly. 

In another advantageous embodiment, the assembled pipe 
parts may form at least one injection channel into which 
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the compound can be injected in the area of its parting 
line. Due to this design, the injection mold for shaping 
the joint can be integrated into the pipe parts, thereby 
simplifying the shaping of the injection mold accordingly. 
Additional important features and advantages of this 
invention are derived from the subclaims, the drawings and 
the respective description of the figures on the basis of 
the drawings . 

It is self-evident that the features mentioned above and 
those to be discussed below can be used not only in the 
combination given but also in any other combinations or 
alone without going beyond the scope of the present 
invention. 

A preferred exemplary embodiment of this invention is 
depicted in the drawings and explained in greater detail in 
the following description where the same reference notation 
is used to refer to the same or functionally same or 
similar parts . 

They show, schematically in each case 

Fig. 1 a perspective view of an inventive intake 

manifold, 

Fig. 2 an exploded diagram of a pipe section of the 

intake manifold, 

Fig. 3 a sectional view through the intake manifold 

according to the sectional lines III in Fig. 1 
and 

Fig. 4 a sectional view through the intake manifold 

according to the sectional lines IV in Fig. 1. 
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According to Fig. 1, an inventive intake manifold 1 has a 
pipe section 2 assembled from multiple pipe parts 3 and 4 
(two in this case) . The two pipe parts 3, 4 are each 
manufactured as injection-molded parts, expediently made of 
plastic, and are adjacent to one another along a parting 
line 5 in the assembled state. In addition, the intake 
manifold 1 in the preferred embodiment illustrated here has 
a bellows section 6 which is also manufactured as an 
injection-molded part, preferably made of plastic. An 
integral design in which the bellows section 6 is 
integrally molded or vulcanized onto a first end 7 of the 
pipe section 2 is preferred. 

With reference to Fig. 2, the pipe section 2 is divided 
into its pipe parts 3 and 4, so that the first pipe part 3 
and the second pipe part 4 are each designed as half shells 
completing one another in a complementary fashion. It is of 
interest here that both the first pipe end 7 and a second 
pipe end 8 at a distance from the former are designed in 
one piece, i.e., integrally on the second pipe part 4. This 
design makes it possible for the pipe ends 7, 8 to each be 
designed as one-piece flanges in which there are no 
problematical parting lines. 

In the area of the parting line 5, one of the pipe parts, 
here the first pipe part 3, has a U-profile 9, which is 
open toward the second pipe part 4 and extends along a 
completely closed circumference on an outer edge (not 
explained further here) of the first pipe part 3. 
Complementary to this, a collar 10 is formed on the second 
pipe part 4, likewise running in a completely closed 
circumference corresponding to the outside edge of the 
first pipe part 3. When the two pipe parts 3, 4 are 
properly assembled, the collar 10 closes the U profile 9 
along the entire length of the U profile 9, forming a 
hollow space. This hollow space forms an injection channel 
11 into which a suitable material for forming a joint 12 
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(see Figs. 3, 4) can be injected at a suitable location. 
With the help of this joint 12, the two pipe parts 3, 4 can 
be joined together. 

According to Fig. 4, a ring gasket 13 acting axially and 
made of plastic, for example, may be integrally molded or 
vulcanized onto the second pipe end 8, specifically on the 
inside here. 

According to this invention, the intake manifold 1 can be 
manufactured as follows: 

First, in a first step, i.e., in the first operation of the 
manufacturing process, the pipe parts 3, 4 are manufactured 
as separate injection-molded parts. Then, in a second step 
or operation, the pipe parts 3, 4 are assembled and joined 
together by integral molding and/or injection of material 
to form the joint 12. 

Integral molding of the bellows section 6 and/or the 
sealing ring 13 may expediently also be performed in a 
second operation or process step so that the pipe parts 3, 
4 are equipped with the joint 12, the bellows section 6 
and/or the ring gasket 13 in the same mold. The intake 
manifold 1 may thus be manufactured especially 
economically. 

The choice of the material used for the respective 
component is made essentially as a function of the 
requirements made of the particular component during 
operation of the intake manifold 1. For example, the 
bellows section 6 must be relatively flexible to be able to 
fulfill its function optimally in the installed state of 
the intake manifold 1. Preferably the intake manifold 1 is 
installed into a fresh air system (not shown here) of an 
internal combustion engine, in particular a motor vehicle. 
During operation of the internal combustion engine, 
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relative movements may occur between the two sections of 
the fresh air system, connected by the intake manifold 1. 
To be able to compensate for these relative movements, the 
intake manifold 1 is equipped with bellows section 6. 

In contrast with that, the material for the ring gasket 13 
is selected so as to achieve the desired sealing effect. 

For the joint 12, the material is selected so as to 
establish a sufficiently secure and airtight coupling 
between the two pipe parts 3, 4. 

The joint 12 may be based on adhesion, for example. The 
material injected or integrally molded to form the joint 12 
is then selected as a function of the material used for the 
pipe parts 3, 4 so that an adhesive bond is formed with the 
wetted wall sections in the injection-molding channel 11 
until the integrally molded material hardens. 

To improve the adhesion effect, it may be expedient to 
enlarge the surface area wettable by the material of the 
joint 12 on the pipe parts 3, 4 within the injection 
channel 11. For example, a protruding web could be designed 
in one piece on the collar 10, with the web protruding into 
the U profile 9 when the parts are assembled. Likewise, 
multiple webs on the collar 10 and in the U profile 9 are 
also possible. 

However, the material of the joint 12 may also be selected 
so that a coupling based on fusion develops between the 
material of the joint 12 and the material of the pipe parts 
3, 4 in integral molding and/or injection of the joint 12. 
In the case of such a fusion joint, the material of the 
pipe parts 3, 4 would be melted at the surface, thus 
forming a diffusion zone in which the materials form a 
bonded joint. In this procedure, a material- to-material 
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bond is formed between the two pipe parts 3, 4 via the 
joint 12, more or less corresponding to a welded joint. 

To improve the fusion effect, it is possible to provide at 
least one melting web in the U profile 9 and/or on the 
collar 10, said melting web being shaped in such a way that 
it melts or begins to melt especially easily because of the 
prevailing temperatures in integral molding of the joint 
12. This supports the diffusion effect, i.e., the fusion of 
the materials. 

In addition, it is possible with the help of the joint 12 
to create a form-fitting joint between the pipe parts 3, 4 
by shaping the contours sheathed by the material of the 
joint 12 in a suitable way in the area of the parting line 
5. For example, undercuts may be formed, also permitting a 
mutual engagement. In the case of such a joining principle 
based on a form- fitting joint, there need not be any 
adhesion or fusion between the materials of the joint 12 
and the pipe parts 3, 4. However it is clear that the 
aforementioned joining principles may also be used as a 
mixed form to achieve especially intensive bonding between 
the pipe parts 3, 4. 

The joining principles described above for the joint 12 can 
essentially also be implemented with the integrally molded 
bellows section 6 and with the integrally molded ring 
gasket. In other words, the joint between the pipe section 
2 and the bellows section 6 on the one hand and/or between 
the pipe section 2 and the ring gasket 13 on the other hand 
can also be based on adhesion and/or fusion and/or a form- 
fitting joint. 

Suitable materials for forming the pipe parts 3, 4 on the 
bellows section 6, the ring gasket 13 and the joint 12 may 
include plastics, adhesives, elastomers, resins and rubber. 
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To simplify the manufacturing process, in particular the 
second manufacturing step, i.e., operation, it is expedient 
to use the same material for injection molding of the joint 
12 and the bellows section 6 and/or for the ring gasket 13. 
This material may differ from the material used to 
manufacture the pipe parts 3, 4. 

In addition, it may be advantageous to design an injection 
mold (not shown here) which is used for integral molding of 
the joint 12 and the bellows section 6 and/or the ring 
gasket 13 so that a hollow space is used to form the joint 
12, i.e., the injection channel 11 here, communicates with 
another hollow space that serves to form the bellows 
section 6 and/or communicates with another hollow space 
which serves to form the ring gasket 13. For at least two 
of the total of three integrally molded components (joint 
12, bellows section 6, ring gasket 13), the same injection 
molding ports and vent ports may thus be used, thereby 
simplifying the implementation of the second operation and 
making it more economical. If the hollow spaces for forming 
the joint 12 and the bellows section 6 communicate with one 
another, the joint 12 and the bellows section 6 form an 
integral one-piece unit in the finished intake manifold 1. 
The same thing is also true of the joint 12 and the ring 
gasket 13 if the hollow spaces for forming these components 
also communicate with one another. 



